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(57) M3o6peTeHne othocmtch k ycrpoftCTBdM 
Aflfl M3MepeHMP ueeTa, b h3cthoctm k $oto- 
3/ieKTpimecKtiM Tp ex t\ bqth w m Ko/topuMeipaM. 
Ue/ibio vi3o6peTeHMfl «B/i«eTca ynpomeHne 

KOHCTpyKUMM W TeXHO/IOttlH M3r0T0B/ieHWfl KO- 

nopnMeTpwnecKoro abthmkb. JXamm coctomt 
M3 Tpex p-n-nepexoAos, c<t>opMMpoBaHHbix hb 
oahoA no/iynpoBOAHMKOBo« noAnoxcxe: p** - 
cuoft 1 f n - oiofl 2. p - c/ioi* 3, v-c/ioA 4 c 
BbicokMM yAOiibHUM conpoTua/ieHMeM noA- 
/lOxxw^naKOOMHaq n + » o6iiacTb 5. koht3ict- 
huA p - ynacTOK 6 c hm3kmm yAeflbHbiM 



conpOTMB/ieHweM, naccuBwpyiomMfl ototo 7 
AByoKwcw KpeMHMA, MeTa/i/iM3ai4iiq 8 (noAnow- 
km m CAoea); p-n - nepexoAU Bbino/iHeHu pe3- 
kmmm n pacnonoxeHbi oamh hba APyrwM BHiia 
no TOiimwHe noA/io*KM, npuneM r/iy6wHbi 3a- 
zieraHMfl stwx nepexoflOB hi, h2 m h3 yAOB/ieT- 
BopptoT yc/iOBHAM * hi <Oc; mln (3/Oc, lAfe) < 
<h2 < max (3 Afc, 1 /as): mln (3/Oa, 1 /<*□) < 
<h 3 < max (3/Oa. 1/akp). a To/imwHa roa- 
noMKw h4 > 3/akp. rAe a - K03<t><|>viMMeHT no- 
moujieHiifl cBeTa b noyiynpoBOAHwice, MHAexc« 
"c\ *3" m "kp" cooTBeTCTeyioT cnHeMy, 3ene- 
HOMyti KpacHOMy UBeiaM. Vpobhm nerwpoBa- 
hmji ciioeB 1-4 y6uaaiOT ot noBepxHOCTM b 
riiy6wHy. B bucokoomhwx c/iosix 3 m 4, o6pa3y- 
mwx HM)KHMft p-n nepexoA, aha nonyienm 
OMMHecKMx kohtbktob n o6ecneMeHwa MexaHw- 

MeCKOft npOMHOCTM n/iaCTMHW C03A3HW HM3KO- 

OMHue yMadKM toto xe Tuna rpoboammoctm 
(M30TnnHwe nepexoAu). floeepxHocTb a^thmkb 
noxpuTa naccuBupyiOLUMM ciioeM 7 AeyoKucn 
Kp6MHnn. MeTaniinaauMfl 8 ocymecTBjiaeTca 
nnemcoa a/)K>MWHM*. 1 nn. 
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H3o6peTeMiie othocmtcr k KonopuMeipwn 
w MO>KeT 6wTb Mcno/ib30BaHO npu co3A3hww 
4>0T03neKTpMMecKMx Tpexi^BCTHux Konopw- 

MeTpOB. 

- Ue/ib wsoGpeTeHMB - ynpomenwe kohct- 

pyKUMM M TeXHO^OrWM H3rOTOB/ieHMfl AaTMWKa. 

Ha MepTex<e npeACTaa/ieHa cxeMa xo/io- 
puMeTpwHecKoro asthma. 

Ha nepTexce yKa3aHw.no/1ynpoBOAHHKO- 
Bbie c/iow c pa3HWMM TwnaMw npoBOAWMOCTw: 
p**- cnov\ 1, n + - cnofl 2. p - chow 3, noA/io>KKa 
4 n - Twna npoBOAMMOCTW (v- c/iofi) c bwcokmm 

yAeilbHUM COnpOTMB/ieHMeM, HW3K00MHU& 

n + - c/iow 5, p** - ynacTOK 6 c hm3kmm yAe/ib- 
hum conpoTWB/ieHweM, a Taoce naccwBwpyK)- 

CflOfl 7 AByOKMCM KP6MHMJI M 

MeTa/i/iM3npyK>tnwe noKpuTua 8 noa/iowKW 11 
no/iynpoBOAHWKOBbix c/ioes, Bbino/iHaiotui/te 

K3K 3aiUMTHyiO <J>yHKm/»0, TaK M pO/lb OMMMe- 
GKMX K0HT3KT0B. 

flamviK pa6oTaeT c/ieAyramviM o6pa30M. 

p-n-nepexoAw 1-3 cMemaioTca b o6paT- - 
hom HanpaB/ieHMw riyTeM. npn/iOKeHun coot- 
BeTCTBeHHo HanpjDxeHMw V3 = 30 B, \f2 a 10 B 
m V1 = 2 B. npw 3tom o6/iacTw o6beMHoro 

3apflA3 3aHMM3lOT COOTBeTCTByiOlMMe HM3K0- 

oMHwe 06/iac™ p-n-nepexoAOB. Ha abthmk no- 
AaeTcn aHa/iw3npyeMoe bmammoc mnynenm. 
UeHTpa/ibHwe a^mhw bo/ih cw'Hero, zenenoro 

M KpaCHOrO UB6T0B! Ac ° 0,45 MKM, ^« 0,56 MKM 

v\ Ak P - 0 J2 mkm, a nx o6paTHwe Koactxtwuwefc- 
tw nornomeHtifl (r/iy6wHw nor/iomeHun) 1 /etc - 

- 0,40 MKM, 1 /Cfe - 1 ,61 MKM M 1 /Oicp - 4,33 MKM, 
a COOTBBTCTBy 10 LUH6 Be/lWHHHbi: 3/Oc m 1 ,20 MKM, 
3/Oa - 4,83 MKM W 3/Okp - 13,0 MKM. B 3TWX 

ycnoawnx r/iy6wHW p-n nepexoAOB cocTaBHT 

hi - 0,3 MKM, h2 83 1*4 MKM M h3 « 4,5 MKM, 3 

• TO/iLUMHa v-o6/iacTM (my6nHa v-rf -nepexbAa 

"15 MKM. 

B 33BWCMM0CTM ot cneicrpanbHoro COCTa- 
Ba BUAWMoro M3/iyHeHvw 6yAyT w3MeH«Tbca 
4>ototokm xpex p-n-nepexoAOB. no cooTHOwe- 

HKK) Me>KAy 3TMMW <J)OTOTOKaMW MO>KHO*CyAWTb 

o uaeTOBOM cocTaae aHa/iw3npyeMoro M3/iyMe- 
Hun. 

ripMHUVin ASftCTBMfl AaTHMKa OCHOBaH H3 

AncnepcMM K03<t><J>HUbieHTa nor/iomeHw* cue- 

Ta OT AAMHU BO/1HW M3/iyM6HMJI, T.e. 6HO UB6T3. 

BepxHue c/ion (enow) *b/ihk>tc« nor/iomawmw- 

MW 4)MnbTpaMM nO OTHOLUeHMK) K HW>KHWM C/tO- 

sim(caoio). p-n-nepexoAW cMemaiOTCfl xaxcAuw 
b cBoett uenw b o6paTHOM HanpaB/ieHww Tax, 
mto 06/iacTM * npocTpaHCTBeHHoro 3apnA& 3a- 
HMMaiOT A^fl ^a)KAoro M3 Hwx (BepxHero, cpeA- 
nero w HVDKHero) noMTM no/iHocTbio cootbot* 
ctbghhoc/iom 2-4. C 3T0ft ^e/lblO ypoBHM zierw- 
pOBaHMfl coceAHMX c/ioeB p-n-nepexoAOB ot- 
/iimaioTCfl 6onee MeM Ha nop«AOK Be^nMUHW. 
(laAaioiuee BMAMMoe 113/iyMeHvie nor/ioiuaeTcn 



b AdTHUxe cneAytoiMMM o6pa30M: b ochobhom 
chhmi?i uBeT - b 06/iacTM 2, 3e/teHbiw - b o6na- 

CTM 3, KpaCHblfl - B 06/iaCTM 4. 06p330BaBUIM- 
eCfl B HMX M36blT0MHbie <t>OTOHOCHTe/lM 3ap«A3 

5 npeo6pa3y»OTCJi b <|>ototokm Tpex p-n-nepexo- 

AOB. HO COOTHQIDeHWW Me>KAy 3TMMUI (J)OTOTO- 
K3MV1 MOKHO CyA^Tb O UBeTOBOM COCTaBe 

naA3K>mero Ha KO/iopviMeTpiiMecKww a3tmmk 

BWAMMOrO M3flyMeHMfl . 

10 n p m m e p. B KanecTBe mcxoahow CTpyx- 
Typu B3siTa n/iacTMHa o6pameHHoro KpeMHun 
v/n + , tac yAe/ibHoe conpoTWB/ieHwe V"Cno« 
C0CTaB/ineT2 - 10 3 Om * cm (Nd 1 * IO^cm" 3 ), 
ero TO/iu^tiHd 15 mkm. no/man TonmnHa n/ia- 
15 CTMHbi 350 - 400 mkm. YAe/ibHoe conpoTWB/ie- 

HUe HM3K00MH0fi nOAIOKKH 0,001 Qm * CM 

(Nd m 1 ' 1 0 19 cm" 3 ). Ranee Ha niy6wHY h3 



« 4,5 mkm npoBOAMTcn Aw4><|)y3Mn 6opa a^« go- 
3A3hm« p-c/ion c Ps —1,4 • 10 4 Om/o(N^ - 
= 2^0 * 10 14 cm" 3 ). fln« C03AaHwa n + -c/ion cp- 
20 =2,1 • 10 3 Om/o(No 3 =2 • lO^CM^npoBO- 
AMTcn AM<t>4>y3M« ^>oc(|>opa na r/iy6nHy h2 = 
- m 1 ,4 mkm. p^-oe/iacTb c P s « 170 Om/q (Na - 
= 5 • 10 19 cm -3 ) nonyMaeTcn nyTeM zierwpo- 
BdHMfl 6opa Ha my5nHy hi - 1 

25 - 0,3 mkm c noc/ieAy»oiHWM nMny/ibCHWM (J>o- 

TOHHbIM OT)KMrOM. fl/lfl C03A3HMA OMlflMeCKMX 
KOHTdKTOB K BbtCOKOOMHOMy p-C/lOH> npllMeHfl- 

etcfl cooTBeTCTByiomee noAnerwpoBaHwe koh- 
TaKTHoro ynacTKa 3Toro cno«, npoBOAHMoe 
30 OAHOBpeMeHHO c C03AaHiieM p^-oS/tacTM, Ma- 
CKwpyroiuevi nneHKoCi c^y>KMT c/iofl AayoKwcn 
KpeMHwn TO/imwHOft 0,28 mkm. UocneAHeih 
onepannevi na/ifleTcn MeTa/i/in3aunfl n/iacTw- 
Hbi c o6ewx ctopoh amoMUHuieBOfi h/ieHxoft 

35 TO/llAMHOft 1,0 MKM. 

CmHMM UB6T He TOflbKO B OCHOBHOM HOr/IO- 

maercfi b 06/iacTii 2, ho m npoxoA^T wepe3 Hee 
ti MacTMMHO nor/ioiuaeicfl b o6nacT«x 3 w 4. To 
xe caMoe mojkho CKa3aTb o senenoM m xpac- 
40 hom CBeie, T.e. cneKTpanbHbie xapaKTepwcTM- 
km Tpex p-n-nepexoAOB (4>otoamoaqb) 
nepexpbiBaiOTCfl, 0ah3ko mx reoMeTpun noAO- 
6paHa Tax, mto 3to nepeKpwTwe He3H3MiiTe/ib- 
ho m cymecTBeHHoro b/imahma Ha pacno3- 
45 HaBaHue uBeToeoro o6pa3a wcc/ieAyeMoro 
o6beicra He o*a3HBaeT. O UBeTOBOM cocTaBe 
naAatomero Ha KO/iopwMeTpwMecKM^ astmmk 
CBeTOBoro noTOKa cyA«T no cooTHOtueHnio bw- 
xoahux 4>ototokob KaxcAoro M3 p-n-nepexo- 

50 AOB. Hpe AB3pMTe/lbHO Heo6xOAMMO 
npOKa/lM6pOBaTb A3THMK C nOMOlMbK) 3Ta/10H- 

Horo oGbetcra, HanpMMep 6e/»o« 6yMam. Tpw 

BUXOAHUX <|)OTOTOKa MOfyT 6biTb ycM/ieHbi. 

npMMeM K03(t><t>nuneHTbi ycM/ieHMfl noA6npa- 
55 iotcm Tax, mto6w b cnynae 6enoft 6yMarn bw- 
xoAHwe (J)Ototokm (HanpwxeHne) 6bi/iw 
OAMHaKOBw. npn M3MeHeHMii usetoBoro co- 
CTaaa naAaioiuero W3/iyMeHM« sne 3aBncnM0- 
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CTMOT erO MHT6HCMBH0CTM COOTHOUJeHWe MOK- 

Ay buxoahwmm <{>OTOTOKaMM Ko/iopMMeTpMMe- 

CKOrO AaTMMKa M3MeHMTC« B COOTB6TCTBMM C 

ero Hd3HBH6Hvi6M, Earn aHa/in3npyeMu« ny- 
mok wMeeT To/ibKo oam h cneKTpa/ibHbift A^ana- 
30H, /ie*amtifl, HanpMMep, a en He A 06/iacTM 5 
cneio-pa, to astmmk noKa3biBaeT nanmm m 
Apyrnx cnerrpa/ibHux KOMnoHeHTOB. Oah3ko 
3tm KOMnoneHTu, T.e. 4>ototokm cpeAHero M 
HWKHero p-n-nepexoAOB, He3HaMMTe/ibHw, a 
cooTHOiueHiie MewAy bcgmh TpeMfl <f>0T0T0-, 10 
xaMid Tpex p-n-nepexoAOB CTporo dAeKBaTHO 
cnexTpa/ibHOMy cocTasy (cm He My ubcty). 

BeiuecTBO, kotopum npOBOAMTca zierwpo- 
BaHne c/ioeB, jiB/meTC* cymecTBeHHbiM c tow 

TOMKM 3peHMSl, MTO 3TO AO/lttCH 6«Tb Me/1 KM M 15 

AOHop m/im dKMenrop, a Bbi6op caMOA Me/iKoa 
npMMecw He «B/i«eTca cymecTBeHHWM. Ha- 
npMMep, Aflfl C03AaHM« p^-0) w p-{3) c/ioeB 
npwMeHfleTCJi Me/iKa» aKuemopHa* npwMecb - 
6op, a/iiOMMHMMj Ann C03AaHn« n*-{2) m v{4) 20 
anoea - Menxdfl AOHopna* npwMecb - ^oc^p, 
c^bMa, MbiojbflK, C APyrow cropoHu, 06/iacTb 
p -TMna (1) c BbicoKMM ypoBHCM /lernpoeaHMfl 
MoxeT 6wTb 6e3 ymep6a aaMeHena nw6o npo^ 
apasHbiM m eTd/i/i mm ec km m 6apbepoM LUottkm 25 
(HanovtMep, 3o/iotom aneiapoA to/iiumhom 50 - 
200 A), nw6o reTeponepexoAOM (HanpMMep, 
Sn02-SI). flpw 3tom BepxHMM p-n-nepexoA co- 
XpaHRBTCfl M CyiMHOCTb pa6oTbi ot aToro ne 
M3MenneTCsi, a iiMiub M3MeH«eTCfl cnoco6 co- 30 

3A3HMA (J>pO HTan bHOM 06/iacTM (dMMrrepa) 

eepxHero p-n-nepexoAa. 



OopMyiia M3o6peTeHMn 
Ko/iopwMeTpMHecKMM AaTMMK, BbinonneH- 

HUM B BMAe nO/iynpOBOAHMKOBOM nOA/10)KKM, 

BioiiOMatoiueM TpM noiiynpoaoAHMKOBbie o6/ia- 
ctm c p-n-nepexoAaMw.M m eia/in usee kmx 3/iex- 

TPOAOB, OTilMHdlOU|MACfl TeM, MTO. C 

ue/ibio ynpomeHMfl KOHCTpyKUMM m tcxho/io- 
mw MaroTOBiieHMfl, p-n-nepexoAu pacno/ioxe- 
hw oamh toa APyrMM b no/iynpoeoAHMKOBOM 
noAflcwace, npMneM r/iyewHw hi.hi m h3 3a/iera- 
hmh nepBoro, BToporo h TpeTbero p-n-nepexo- 

AOB OTHOCMTe/lbHO nOBepXHOCTM nOA*0*KM 

yAOB/ieTBopmoT yc/iOBMaM 

hi < of \ mfn (3 oT 1 , h2 < max (3 of 1 , 
Ob" 1 ); mln (3 oT\ < h3 < max (3 of 1 . 
a To/imMHa noA/ioxKM h« >3a£^, rAe etc, w 

Qfep - COOTBeTCTBeHHO K03(|)<t)MUWeHTbl nOI710- 

meHMsi M3/iyMeHMn CMHero, zeneuoro m KpacHo- 
ro MBeTOB b noA/ioxKe, npM 3tom p-n-ne- 
pexoAw Bbino/iHeHu c KOHueHTpauMSMM nerM- 
pyiomMx npMMeceM coccahmx o6iiacTew % ot/im- 
naiomMMMcn APyr ot Apyra 6o/iee mom Ha 
npflAOK Be/iMHMHu m y6uBdK)LAMMM ot noBepx- 
hoctm noAno)KKM, m eTa/tii mm ec km e 3/ieKTpoAw 
pacno/TOxeHbi Ha o6^acTnx, o6pa3yioiAMX nep- 
bum p-n-nepexoA, a b o6/iacT«x, o6pa3yK>mMx 
TpeTMM p-n-nepexoA. cosAaHbi HM3K00MHue 
ynacTKM Tex xe tmiiob n pobo ammoctm , Ha ko- 
Topwx pacnonoxeHw MeTa/i/iMsecKMe aneKT- 

POAW. 
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